A method and apparatus to effect tanning in humans. The method utilizes very short discrete pulses, with a dark period of low to zero energization between dis crete pulses, of ultraviolet or visible light irradiation of selected wave length to effect the tanning. Different apparati are disclosed to carry out the invention. One type of apparatus continuously generates irradiation of the selected wave length and projects that irradiation through mechanical pathblockers to create the discrete pulses. Another type of apparatus intermittently gener ates irradiation in the desired discrete pulse and of the desired wave length to create the desired effect.
References Cited Changaris, Jul. 1991, unpub ., "The Tanning Book", pp.
5, 10 & 11.
DNA Photoreactivating Enzyme from Human Tissues:
Ogut, D'Ambrosio, Samuel, and Sutherland; pp. 47-56. Isolation and Characterization of a Marsupial DNA Photolayse; Sabourin and Ley; "Photochemistry and Photobiology '; vol. 47, No. 5, pp. 719-723 (1988) . Pyrimidine Dimer Formation and Repair in Human Skin; Sutherland, Harber, and Kochevar; "Cancer Re search '; vol. 40, pp. 3181-3185 (Sep. 1980) . Excision Repair of UWR-Induced Pyrimidine Dimers in Corneal DNA; Freeman, Applegate, and Ley; "Photo chemistry and Photobiology "; vol. 47, No. 1, pp. 159-163 (1988) . Execision Repair of Pyrimidine Diners in Marsupial ||||||||I|| USOO5282842A A Rapid DEAE Disk Assay for photoreactivation of Py rinidine Dimers in HDNA; Farland and Sutherland; "Analytical Biochemistry", vol.97, pp. 376-381 (1979) . Analysis of Photoenzymatic Repair of UV Lesions in DNA by Single Light Flishes; Nishioka and Harm; "Mutation Research'; vol. 16, pp. 121-131 (1972) .
5,282,842 O  Z1  Z2  -Z3 5,282,842
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METHOD OF INDUCING TANNING BY PULSED LIGHT AND APPARATUS TO EFFECT SAME BACKGROUND OF THE INVENTION
This invention relates to a new technique to induce "tanning' in humans, by utilizing very short, discrete pulses of ultraviolet ("UV") and/or visible light energy of selected wave length, for example about nanometers ("nm'), preferably about 280-300 nm with an optimum of about 290 nm.
The prior art discloses several apparati to induce (Fish). The prior art devices generally utilize a source of continuous fluorescent ultraviolet radiant energy, usually within the Ultraviolet A ("UVA') spectrum (wavelength 320 to 390 nm), with very limited amounts of Ultraviolet B ("UVB') spectrum (wave length, 286 to 320 mm); the Ultraviolet C spectrum ("UVC', wave length 40-286 mm) is seldom utilized in tanning ma chines.
Tanning occurs largely through a process known as melanogenesis, a process which turns skin darker by stimulating the melanin-containing cells known as mela nocytes to generate small packets of pigment. When an individual increases the pigment in his or her skin the emotional result is generally a sense of well-being and perceived improved appearance. UVB light is a known initiator for melanogenesis with a peak "tanning effi ciency" at a wave length of about 290 nm. However, UVB has heretofore been saddled with safety concerns. This is because, even though it is known that peak tan ning efficiency occurs at about 290 nm, it is also true that exposure to UVB energy has a significant risk of the toxic result of erythema, or "sun burn'. Because of this risk, Federal Regulations (e.g., 21 CFR S1040.20(ii)(c)(1)), place strict limitations on the amount of UVB radiation a recipient may be exposed to (usu ally, the total energy source must emit less than 0.3% UVB). Consequently, prior art tanning devices are ordi narily required to utilize UVA energy sources (e.g., a continuously emitting fluorescent light tube). As a re sult, currently available tanning booths and the like are required to use the least efficient source of radiant en ergy to promote tanning.
Light above but near 320 nm is within the UVA spectrum. UVA will induce the so called "immediate tanning' related to the oxidation of pre-existing mela nin, the dark pigment within skin. It is thought that this stimulus of tanning is most likely dependent upon the minimal but still present UVB within commercially available tanning light sources. These currently avail able suntanning light sources use continuous light sources that produce a series of potentially toxic results , for example the rapid destruction of genetic (thymine dimer formation) and protein structure through the build up of cellular toxins, presumably superoxides and resulting products. Such toxic effects are often divided into both short and long term events. The short term events include sun burn, corneal clouding, and retinal damage. The long term effects include premature aging of the skin and accelerated cancer incidence (e.g., mela nona). I have discovered that the tanning can occur with pulsed irradiation, and that it is not necessary to have a continuous source of UV energy to induce tanning. Surprisingly, by subjecting the skin to very short, dis crete pulses of energy, it is possible to effect an induce ment of the melanocytes to produce pigmentation changes equivalent to those produced by continuous UV irradiation sources, but without manifesting tissue injury (e.g., sunburn) that is so often associated with those prior art devices. Thus, the present invention emits short discrete pulses of energy which will permit tanning but with significantly reduced injury to struc tural elements such as collagen and cells.
The exposure to pulsed light will induce tanning depending upon the wave lengths defined. Pulses on the order of picoseconds to milliseconds produce an irradia tion cycle which will prevent buildup toxic products known to accumulate during continuous exposure to UV energy. An important feature of the present inven tion is that pulsed energy also allows sufficient time between energy impingements for the resident enzymes within the irradiated area to eliminate light-induced toxic products, for example, superoxides, thymine di mers, oxidized light-sensitive proteins (i.e., the charac teristic byproducts of skin burning). Thus, the total accumulated exposure to the energy source and the absolute time required to achieve the desired tanning level is markedly reduced.
Exposure to continuous light damages DNA, by al tering the thymine structure to produce thymine di mers; the rate of thymine dimer formation is thought to be critical to the integrity of skin. It is also known than continuous ultraviolet exposure causes thymine bases to become thymine dimers. Many have speculated that this in turn contributes to premature aging and increasing incidence of skin cancer.
The body's response to correct the formation of thy mine dimers includes a process known as photoreactiva tion to produce an enzyme known as photolyase, and another process known as dark repair. The majority of thymine dimer repair is believed to occur through photolyase. The energy absorption characteristics of UV irradiation to produce or inhibit UV-induced skin damage are generally known. Photolyase production is driven most efficiently by blue to green visible light (wave length, 375-500 nm); dark repair occurs without light. In conducting experiments to test my invention as described herein, I have come to believe and understand that photoreactivation or photolyase can be induced or initiated with discrete pulses of ultraviolet energy in the high end of the UVA range (wave length, above 375 nm), even by a single discrete pulse. Ordinarily, contin uous exposure to UV light leads to the accumulation of toxic by-products such as superoxides, which can and do degrade the photoreactive systems thought to be present in human photolyase. However, it appears that serial exposure to discrete pulses of UV energy in this range will not produce the usual toxic byproducts asso ciated with continuous UV exposure provided by pres ent tanning booths, but will in fact enhance the repair of thymine dimers. This is thought to be because, with a discrete pulse, there is a "dark" portion between the active portion of the energized pulse. Because there is a dark non-energized portion of each discrete pulse, the cumulative energy within each pulse is sufficient to 5,282,842 3 induce photolyase, but not sufficient to induce or create the toxic by-products.
A device according to the present invention is pro vided whereby the cumulative energy input is limited to an amount which will be sufficient to stimulate the melanocytes within the skin to induce melanogenesis, but which will be insufficient to produce the toxic prod ucts known to be associated with excess exposure of the skin to UV irradiation.
Because the accumulation of toxic products usually associated with exposure to continuous sources of light source energy is so vastly reduced when utilizing dis crete pulses of energy, with the present invention it will be possible to utilize the more efficient UVB energy source within its most efficient tanning range (for exam ple, about 290 nm), without the heretofore feared toxic side effects. Accordingly, it is an object of the present invention to provide a method and apparati to promote suntan ning in humans resulting from exposure to very short, discrete pulses of energy of selected wave length to promote suntanning, without consequent risk of sun burn or other toxic results.
It is a further object of the present invention to pro vide an apparatus equipped with a light energy source to provide very short discrete pulses of energy of multi ple selected wave lengths to permit suntanning.
It is a further object of the present invention to pro vide a method and apparati to promote suntanning in a very short elapsed time.
Further objects of the present invention will become obvious to those skilled in the art, by reference to the following specification, drawings and claims. FIGS. 7A-7E depicts a representative wave form of discrete pulses generated by a mechanical pulse genera tor; and FIGS. 8A-8E depict representative wave forms of discrete pulses generated by an electronic pulse genera tOr.
DESCRIPTION OF PREFERRED EMBODIMENTS
Two basic embodiments of the present invention to generate discrete pulses are presented, mechanical gen erators shown in FIGS. 1, 2, 4, 5 and 7; and electronic pulse generators shown in FIGS. 4, 6 and 8. Referring now to FIGS. 1 and 2, a mechanically pulsed irradiation generation apparatus 10 is presented. A light source 12 is provided to generate light of first selected wave length 14 for tanning, within the range of 250 to 400 nm, preferably 280 to 300 nm and an apparent optimal wave length of about 290 nm. The preferred or optimum wave length of energy 14 may be selected by passing the energy through one or more transmittance filters 16, which may be made of UVT plastic 260 ('') available through EG&G Electro-Optics Division of EG&G, Inc., Salem Mass., or several other known materials, to produce filtered energy of selected wave length 14f.
In It is further seen that much of the time the path of energy 14 is blocked. Irradiation is permitted to pass through slits 26 only for the brief discrete instant that slits 26 are in proper vertical alignment with light source 12. Otherwise, the path of energy is blocked by cylinders 20, and the energy is not passed into or emit ted through slits 26. This results in discrete pulses of energy 17 being emitted from slits 26. A transmittance filter 16 may also be positioned at the exit end of slits 26, to provide discrete pulses of irradiation of selected wave length 18. Selected wave length irradiation 18 is then directed to the location 36 where the skin is to be effected. Preferably, when a plurality of cylinders is presented (to provide pulsed irradiation over a wider area, for example), chain means 25 is of the timing chain variety, so that sprockets 24 may be rotated rapidly in synchronization with each other sprocket, thereby pres enting slits 26 in synchronized alignment to provide uniform pulsed energy over the area.
The mechanical pulse generation apparatus of FIG.2 is provided with a filter block or grate 28 to prevent any light irradiation from passing therethrough and therebe low. 7E shows a repeating variable multiple pulse sequence, with a first higher power pulse followed by a short dark period and then a lower power burst of about the same pulse duration, followed by a longer dark period until the pulse cycle repeats. Data Sheet F1022B-1 3/88); Flashlamp Applications Manual (4/88), the disclosures of which are incorpo rated herein by reference. Continuous UV lamps for the mechanical pulse generators can be purchased from Southern New England Ultraviolet Co., Hamden, Conn., such as their model nos. RPR3500 (peak near 350 nmi; 1/6 peak=320 nmi; 4.5 watts) and RPR3000A (peak near 300 nm; 1/6 peak=270 nm; 15 watts).
In the device of FIG. 3A , by selecting the type of flashlamp 56 (e.g., a xenon flashlamp) and the glass envelope 60 surrounding flashlamp 56, the spectral out put 62 of flashlamp 56 can be controlled to provide UV pulses of a selected wave length (e.g., a xenon flashtube will have an emission of UV irradiation of one general spectrum with most of the emission at a wave length of about 250-300 nm, while a krypton flashlamp will have a different spectral emission. In addition, the selection of the glass envelope 60 surrounding flashlamp 56 will also have an impact on the spectral emission of UV irradiation output 62. EG&G provides several different types of flashlamps and glass envelopes, which may be selected to achieve the desired spectral characteristics of UV output 62. For further details, see the aforemen tioned EG&G publications.
Pulsed flashlamp UV output 62 will typically (but not necessarily) be imposed upon a reflector surface 64, for example an aluminized reflector, which will reflect the UV pulses 66 toward the object to be irradiated 68. A transmittance filter 70 composed for example of UVT plastic may be interposed between reflector 64 and 5,282,842 7 target location 68 to further filter the UV irradiation pulses to a more narrowly selected wave length. I believe that maximum tanning in human skin will occur at a UV irradiation wave length of about 280 to 300 nm, preferably about 290 nm. By utilizing appropri ate combinations of flashlamp 58 plus glass envelope 60 plus reflector surface 64 plus filter 70, the resulting filtered pulses of UV irradiation can be controlled to that selected wave length.
In apparatus 10E shown in FIG. 3B , it is seen that multiple flashlamps 56 can be arrayed to provide pulsed irradiation of selected frequency over a wider area. In  FIG. 6 , multiple flashlamps 56 are shown arrayed in a standard tanning booth 10F, which can irradiate a wide 20 enough target location 68 with pulsed irradiation of selected wave length to promote tanning in an adult human.
Referring now to FIG. 8, it is seen that the wave form of pulses provided electronically or stroboscopically is different than the wave form of mechanically produced pulses (FIG. 7) . Typically, within each energy cycle q, there is a rapid but not instantaneous energization toward a peak power or strengthy, which only lasts for a short burst of time x. Then the pulse wave form rap idly decays towards a zero energy state. It is difficult to accurately portray the characteristics of an electroni cally produced pulse, because the time axis is so dispro portionate. For example, in a total cycle time of q (say, one second) a typical xenon flashlamp available from EG&G will provide a total pulse duration of about 50 microseconds, leaving a dark portion of 999,950 micro seconds; this ratio is impossible to show on a uniform time axis. Further, only a portion ("x") of that 50 micro seconds will be at peak power ("y"), with the balance of 40 the time utilized to bring the flashlamp rapidly up to peak ("p'), and then rapidly decaying to negligible ("d") .
Referring to FIGS. 8B-8E, as with the mechanical pulse generator, a wide variety of electronically-45 generated cycle formats is available. FIG. 8B shows a cycle containing two pulses, with the first pulse being of greater power than the second. In FIG. 8C , a waveform with a longer time at peak is shown. In FIG. 8D , a single pulse preceded by a long dark period is shown. In 50   FIG. 8E , a cycle is shown which contains three uniform bursts followed by a long dark period and concluding with a fourth pulse. The potential combinations of cycle formats and wave forms is virtually unlimited. Of course, the actual wave forms are quite variable, and 55 reference should be had to the EG&G manual for more precise descriptions.
Referring again to FIGS. 7 and 8, the key to this invention is to provide, within each cycle ("q") of en ergy input, a "dark period" ("z') where negligible UV energy is impressed upon the skin. Energy exposure to the frequency selected for tanning-inducing irradiation (280-400 nm) is provided for only in very short, discrete pulses, which fill only a very short time portion ("x") of the total energy cycle (q=x--z), as shown in the vari-65 ous wave forms of FIGS. 7 and 8. For example, in a one-second energy cycle, an electronic embodiment of the present invention (e.g., the apparatus depicted and in FIG. 3A/3B ) would provide one pulse per second of energy of "y' power or strength for a dura tion "x", say 50 microseconds. For a pulse duration of 50 microseconds, the skin is exposed to energy for only 0.005% of the energy cycle; 99.995% of the energy cycle is "dark' time of negligible energy exposure, A mechanical pulse generator as described above in FIG. 1 would produce a two millisecond pulse in each one second cycle, resulting in an energy cycle that would be 99.8% dark, and energized only 0.2% of the total cycle time. Electronic/stroboscopic pulse genera tors are available which could produce pulses in the range of 1 picosecond (0.000000001 sec) which could be of a very high power level to induce tanning with a single high power pulse, and leave the vast majority of the energy cycle as "dark' time (i.e., 99.9999999% dark). While the extreme proportions of the dark time may have greatest salutary effect on enhancing the cellular repairative process(es), it is expected that for some events, only a brief dark time will be sufficient to produce the desired result, say five to ten percent of the cycle time.
In FIG.7C , a cycle containing four discrete pulses is shown. If the total cycle duration q is one second and each of these pulses is of 50 microseconds duration, the total energized portion of each one second cycle is 200 microseconds or 0.2 milliseconds. The total dark time associated with such a four-pulse cycle is therefore 99.98%; each cycle is only energized 0.02% of the time. Even when each pulse is a relatively long two millisec onds within a one second total cycle duration, the total energized portion of each cycle is only 0.2%; 99.8% of the cycle time is "dark' time. It is apparent that every embodiment of the present invention produces a total energy cycle wherein the vast majority of the total energy cycle time is "dark' time, thereby vastly reduc ing total cumulative energy exposure. Compared to continuous energization for the current state of the art tanning apparati, the present invention produces an energy cycle that is enormously less energy invasive, yet still produces the desired effect.
While the principles of this invention have been pres ented in illustrative embodiments, there are potentially many modifications of the light source (exiner lasers, for example, are capable of producing as many as 10,000 discrete pulses per second, each pulse having a duration on the order of picoseconds), mechanical modifications (belt technology for example), and gases used for the stroboscopic applications within the skill of the art which, if utilized, will be within the scope of this inven tion and the hereinafter appended claims.
1. A method of tanning skin, said method comprising: exposing the skin to radiation energy from at least one radiation source for a plurality of pulse cycle periods, each of said plurality of pulse cycle periods having a total cycle time which includes a dark time during which the skin is exposed to negligible radiation energy, said dark time being more than one half of said total cycle time, said total cycle time for each of said plural ity of pulse cycle periods having an equal time duration, each of said plurality of pulse cycle periods including at least one discrete pulse of radiation energy, wherein the at least one radiation source radiates energy selected from at least one wave length of between about 250 and 400 nanometers and wherein the skin is subjected to radiation energy for a selected number of pulse cycle periods per second. 5,282,842 2. A method as recited in claim 1, wherein the num ber of pulse cycle periods per second is selected from a range of from one (1) to 10,000 pulse cycle periods per second, and wherein said at least one discrete pulse of radiation energy within each pulse cycle period does not exceed five (5) discrete pulses.
3. A method as recited in claim 2, said at least one discrete pulse having a pulse duration time of from about 1 picosecond to about 20 milliseconds. 4 . A method as recited in claim 1, wherein said at least one radiation source continuously radiates energy and wherein path blocking means creates said at least one discrete pulse of radiation energy during each of said plurality of pulse cycle period by periodically blocking the skin from exposure to said continuously radiated energy. 5. A method as recited in claim 1, wherein said at least one radiation source intermittently generates said at least one discrete pulse of radiation energy during each of said plurality of pulse cycle periods.
6. An apparatus for tanning skin, said apparatus com prising: means defining a location at which the skin is to be positioned for tanning; and, at least one electromagnetic pulse generating means for exposing the skin positioned for tanning to radiation energy for a plurality of pulse cycle peri ods, each of said plurality of pulse cycle periods having a total cycle time which includes a dark time during which the skin is exposed to negligible radiation energy, said dark time being more than one half of said total cycle time, said total cycle time for each of said plurality of pulse cycle peri ods having an equal time duration, each of said plurality of pulse cycle periods including at least one discrete pulse of electromagnetic radiation, wherein the at least one electromagnetic pulse generating means generates radiation selected from at least one wave length of between about 250 and 400 nanometers for a selected number of pulse cycle periods per second. 7. An apparatus as recited in claim 6, wherein each said discrete pulse has a pulse duration time of from about 1 picosecond to 20 milliseconds, the number of pulse cycle periods per second is selected from a range of from one (1) to 10,000 pulse cycle periods per second, and said at least one discrete pulse of electromagnetic radiation during each said pulse cycle does not exceed five (5) discrete pulses.
8. An apparatus as recited in claim 6, said at least one electromagnetic pulse generating means comprising: continuous electromagnetic generating means for continuously emitting electromagnetic radiation in a path towards said location defining means; and, path blocking means for periodically blocking the path of the continuously emitted electromagnetic radiation to obtain the discrete pulses of electro magnetic radiation. 9. An apparatus as recited in claim 8, said path block ing means comprising a plurality of parallel rotating slats located between said location defining means and said continuous electromagnetic generating means, each of the plurality of parallel rotating slats having an aperture therethrough to allow the passage of the con tinuously emitted electromagnetic radiation at a prede termined rotational position.
10. An apparatus as recited in claim 9, further com prising means for rotating said plurality of parallel ro O tatable slats at about 1.5 feet per second, and wherein said aperture of each of said plurality of rotating slats is approximately 0.5' in width, to produce a discrete pulse of electromagnetic irradiation of about 1.5 milliseconds.
11. An apparatus as recited in claim 8, said path blocking means comprising one or more rotatable cylin ders located between said location defining means and said continuous electromagnetic generating means, each cylinder having an aperture therethrough to allow the passage of the continuously emitted electromagnetic radiation at a predetermined rotational position.
12. An apparatus as recited in claim 11, further com prising means for rotating said one or more cylinders at about 1000 revolutions per minute, and wherein said one or more cylinders has a diameter of about one inch and said aperture of each of said one or more cylinders has an opening width of approximately 0.165 inches.
13. An apparatus as recited in claim 8, said path blocking means comprising a plurality of parallel rotat able members and means for rotating said plurality of parallel rotatable members, each of the plurality of rotatable members having at least one reflective surface for, when said rotatable member is rotated, periodically reflecting the continuously emitted electromagnetic radiation towards said location defining means.
14. An apparatus for tanning skin, said apparatus comprising: means defining a location at which the skin is to be positioned for tanning; and at least one electromagnetic pulse generating means for exposing the skin positioned for tanning to radiation energy for a plurality of pulse cycle peri ods, each of said plurality of pulse cycle periods having a total cycle time which includes a dark time during which the skin is exposed to negligible radiation energy, said dark time being more than one half of said total cycle time, said total cycle time for each of said plurality of pulse cycle peri ods having an equal time duration, each of said plurality of electromagnetic radiation, said at least one discrete pulse of electromagnetic radiation, said at least one electromagnetic pulse generating means comprising at least one strobe light to inter mittently produce electromagnetic irradiation. 15. An apparatus as recited in claim 14, wherein the intermittent electromagnetic radiation from said at least one strobe light is selected from at least one wave length of between about 250 and 400 nanometers for a selected number of pulse cycle periods per second.
16. An apparatus as recited in claim 15, wherein each said discrete pulse has a pulse duration time of from about 1 picosecond to 20 milliseconds, the number of pulse cycle periods per second is selected from a range of from one (1) to 10,000 pulse cycle periods per second, and said at least one discrete pulse of electromagnetic radiation during each said pulse cycle does not exceed five (5) discrete pulses.
17. An apparatus as recited in claim 15, said at least one electromagnetic pulse generating means further comprising a filter means, located between said at least one strobe light and said location defining means, for passing therethrough intermittent electromagnetic radi ation of one or more selected wave length bands.
18. An apparatus as recited in claim 17 to induce tanning, wherein said selected wave length is about 290 nanometers. 20. A method of tanning skin, said method compris ing: exposing the skin to radiation energy from at least one radiation source for a plurality of pulse cycle peri ods, each of said plurality of pulse cycle periods having a total cycle time which includes a dark time during which the skin is exposed to negligible radiation energy, said dark time being more than one half of said total cycle time, said total cycle time for each of said plural ity of pulse cycle periods having a time duration not exceeding one second, each of said plurality of pulse cycle periods including at least one discrete pulse of radiation energy.
21
. A method as recited in claim 20, wherein the at least one radiation source radiates energy selected from at least one wave length of between about 250 and 400 anometers.
22. A method as recited in claim 21, wherein the skin is subjected to radiation energy for a selected number of pulse cycle periods per second. 23 . A method as recited in claim 22, wherein the number of pulse cycle periods per second is selected from a range of from one (1) to 10,000 pulse cycle peri ods per second, and wherein said at least one discrete pulse of radiation energy within each pulse cycle period does not exceed five (5) discrete pulses. 24 . A method as recited in claim 23, said at least one discrete pulse having a pulse duration time of from about 1 picosecond to about 20 milliseconds.
25
. A method as recited in claim 22, wherein said at least one radiation source continuously radiates energy and wherein path blocking means creates said at least one discrete pulse of radiation energy during each of said plurality of pulse cycle period by periodically blocking the skin from exposure to said continuously radiated energy. 26 . A method as recited in claim 22, wherein said at least one radiation source intermittently generates said at least one discrete pulse of radiation energy during each of said plurality of pulse cycle periods.
27. An apparatus for tanning skin, said apparatus comprising: means defining a location at which the skin is to be positioned for tanning; and, at least one electromagnetic pulse generating means for exposing the skin positioned for tanning to radiation energy for a plurality of pulse cycle peri ods, each of said plurality of pulse cycle periods having a total cycle time which includes a dark time during which the skin is exposed to negligible radiation energy, said dark time being more than one half of said total cycle time, said total cycle time for each of said plurality of pulse cycle peri ods having a time duration not exceeding one sec ond, each of said plurality of pulse cycle periods including at least one discrete pulse of electromag netic radiation.
28. An apparatus as recited in claim 27, wherein the at least one electromagnetic pulse generating means gen erates radiation selected from at least one wave length of between about 250 and 400 nanometers for a selected number of pulse cycle periods per second.
29. An apparatus as recited in claim 28, wherein each said discrete pulse has a pulse direction time of from about 1 picosecond to 20 milliseconds, the number of pulse cycle periods per second is selected from a range of from one (1) to 10,000 pulse cycle periods per second, and said at least one discrete pulse of electromagnetic radiation during each said pulse cycle does not exceed five (5) discrete pulse. continuous electromagnetic generating means for continuously emitting electromagnetic radiation in a path towards said location defining means; and, path blocking means for periodically blocking the path of the continuously emitted electromagnetic radiation to obtain the discrete pulses of electro magnetic radiation.
31. An apparatus as recited in claim 30, said path blocking means comprising a plurality of parallel rotat ing slats located between said location defining means and said continuous electromagnetic generating means, each of the plurality of parallel rotating slats having an aperture therethrough to allow the passage of the con tinuously emitted electromagnetic radiation at a prede termined rotational position.
32. An apparatus as recited in claim 31, further com prising means for rotating said plurality of parallel ro tatable slats at about 1.5 feet per second, and wherein said aperture of each of said plurality of rotating slats is approximately 0.5' in width, to produce a discrete pulse of electromagnetic irradiation of about 1.5 milliseconds.
33. An apparatus as recited in claim 30, said path blocking means comprising one or more rotatable cylin ders located between said location defining means and said continuous electromagnetic generating means, each cylinder having an aperture therethrough to allow the passage of the continuously emitted electromagnetic radiation at a predetermined rotational position.
34. An apparatus as recited in claim 33, further com prising means for rotating said one or more cylinders at about 1000 revolutions per minute, and wherein said one or more cylinders has a diameter of about one inch and said aperture of each of said one or more cylinders has an opening width of approximately 0.165 inches.
35. An apparatus as recited in claim 30, said path blocking means comprising a plurality of parallel rotat able members and means for rotating said plurality of parallel rotatable members, each of the plurality of rotatable members having at least one reflective surface for, when said rotatable member is rotated, periodically reflecting the continuously emitted electromagnetic radiation towards said location defining means.
36. An apparatus as recited in claim 27, said at least one electromagnetic pulse generating means comprising at least one strobe light to intermittently produce elec tromagnetic irradiation.
37. An apparatus as recited in claim 36, wherein the intermittent electromagnetic radiation from said at least one strobe light is selected from at least one wave length of between about 250 and 400 nanometers for a selected number of pulse cycle periods per second.
38. An apparatus as recited in claim 37, wherein each said discrete pulse has a pulse duration time of from about 1 picosecond to 20 milliseconds, the number of pulse cycle periods per second is selected from a range of from one (1) to 10,000 pulse cycle periods per second, and said at least one discrete pulse of electromagnetic radiation during each said pulse cycle does not exceed five (5) discrete pulses.
39. An apparatus as recited in claim 37, said at least one electromagnetic pulse generating means further comprising a filter means, located between said at least one strobe light and said location defining means, for passing therethrough intermittent electromagnetic radi ation of one or more selected wave length bands.
40. An apparatus as recited in claim 39 to induce tanning, wherein said selected wave length is about 290 atometers.
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